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 
Abstract—The construction industry is seriously contributing 
to waste disposal due to the rapid development of construction 
industry. Weaknesses in the implementation on solid waste 
reduction through 3R among contractors in the construction 
industry will cause unsustainable construction waste 
management. This has increased construction waste in landfills, 
especially island areas where limited of land for waste disposal 
activities. This paper aimed to study the implementation on solid 
waste reduction through 3R NSWM Policy among contractors 
in the construction industry in Penang, Malaysia and elements 
to close gap between policy and contractors. This paper 
conducted by the semi-structured interview, questionnaire 
survey and participant observation. The respondents consisted 
of officers Municipal Council and CIDB in Penang and 61 
contractors registered under CIDB located in Penang. The 
results show that solid waste reduction through 3R is currently 
ineffective and has limited implementation in the construction 
industry in Penang. Furthermore, most respondents revealed 
that law enforcement, implementation among contractors and 
awareness are the elements that appropriate to close gap 
between the policy and contractors. Construction waste should 
be managed through the 3R as it is sustainable. Thus, all parties 
involved should be aware and emphasize the 3R concept for 
reducing the construction waste disposal. 
 
Index Terms—Policy implementation, construction waste, 
3R, elements close gap. 
 
I. INTRODUCTION 
Solid waste reduction through 3R is thrust 1 in the National 
Solid Waste Management Policy. The 3R represents the 
concept in the categories of reduce, reuse and recycle [1]. The 
Solid Waste Management and Public Cleansing Act 2007 
(Act 672) had been passed on July 17, 2007 and it had 
gazetted on August 30, 2007. The Act 672 gives the executive 
power to the federal government to take the responsibility for 
solid waste management and public cleansing [2]. The 
controlled solid waste including commercial solid waste, 
construction solid waste, household solid waste, industrial 
solid waste, institutional solid waste, imported solid waste, 
public solid waste and time to time solid waste [3]. 
Construction and demolition waste generated from 
construction industries include construction activities, 
renovation, civil construction, road construction, demolition 
activities, site cleaning and soil excavation [4]–[5]. 
Weaknesses in implementation of solid waste reduction 
through 3R among contractors in the construction industry 
will lead to unsustainable construction waste management. In 
fact, this situation has increased generation of construction 
waste in landfills, especially on islands where land is very 
limited for waste disposal activities to be carried out. 
Reference [6] shows Malaysia is a country that is facing an 
increase in waste generation and the negative impacts 
associated with disposal. The rise in the number of building 
and infrastructure development projects has led to an increase 
in the generation of construction waste. Reference [7] shows 
that so far about 95 percent of the waste is directly disposed in 
landfills. This action will not only create environmental 
problems, but it also leads to unsustainable management. The 
main factor in the weak implementation of 3R is the lack of a 
specific policy and focus on construction waste management, 
particularly the 3R approach. 
Reference [8] shows that implementation of the policy will 
fail if the law and act are not mandatory and enforced. With 
reference to [9], the enforcement and implementation of 3R 
practices are listed in Part X: Reduction and Recovery 
Controlled Solid Waste, which means that the persons who 
generate solid waste are required to reduce the amount of 
waste through 3R. However, reference [10] shows that Act 
672 has not been enforced in Penang since1 September 2011. 
The Municipal Council only provides the landfill and disposal 
services but does not interfere in the process of on-site 
construction waste management [11]. This is because 
contractors are responsible for the task of managing the 
construction waste [12].  
Besides that, construction waste has always been neglected 
in the effort to reduce waste sent to landfills because the focus 
is only on the reuse and recycling of domestic waste [13]. The 
approach of initiative “Cleaner, Greener Penang” aims to 
encourage people to minimize waste through 3R to stop the 
generation of waste in the future; however, this initiative has 
always only been enforced in the market and hawker stalls 
[14]. The problem of waste disposal in Penang is shortage of 
land because the disposal landfill requires a large piece of 
land [15]. The waste transfer center in Ampang Jajar had 
faced technical problems, which almost paralyzed the waste 
disposal process in Penang; this is because the transfer station 
could not accommodate the hundreds of tonnes of garbage 
and solid waste sent from Penang Island and Seberang Perai 
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[16].  
Thus, the elements to close the gap between policy and 
contractors should be stressed and emphasized to achieve 
sustainable construction waste management. Which include 
the elements of role of government, elements of law 
enforcement, elements of implementation among contractors, 
elements of awareness of the 3R policy in the construction 
industry and also the elements of technology and technique to 
reduce, reuse and recycle. 
Role of government: The government should provide 
incentives to the contractors who apply3R in construction 
waste management [17]. In an attempt to promote waste 
reduction, reuse and recycling, the Hong Kong government 
has implemented the Construction Waste Disposal Charging 
Scheme (CWDCS) to provide financial incentives for those 
who reduce construction and demolition waste and promote 
reuse and recycling [18]; in addition, charges are imposed on 
construction and demolition waste that require landfill 
[19].The government should provide guidance to the 
contractors for reducing construction waste [17] and set up an 
effective recycling company for various types of waste [20].  
Law enforcement: The government should enact and 
implement relevant laws and acts to increase the awareness of 
3R activities among contractors; in fact, even the awareness 
level of environmental and sustainable waste management is 
still low [21].Policy and legislation play a crucial role in the 
implementation of the 3R approach. Japan and South Korea 
enforced the law on recycling of construction waste and 
demolition waste management to encourage reduction of 
construction waste [11]. Besides that, the Singapore 
government prefers to adopt a top-down approach by using 
legislation and regulation to enforce the policy on solid waste 
management [22].  
Implementation among contractors: Current waste 
disposal methods are not sustainable and the waste 
management hierarchy approach is believed to be a better 
method and should be applied. Contractors should practice 
the 3R approach: reduce, reuse and recycling of construction 
waste before disposal to landfill [23]. The concept of 
integrating waste management has been applied to reduce 
waste at the source where segregated source of waste is 
recovered through reuse and recycling [24]. Construction 
waste should be recycled as soon as possible and reused as 
much as possible to reduce the waste in construction sites 
[25]. 
Awareness of the 3R policy in the construction 
industry: Education programs, training and awareness 
campaigns should be carried to encourage the contractors to 
practice the 3R approach in the construction industry to 
segregate and recycle waste as well as motivate them to 
efficiently manage construction waste [17]. 
Technology and technique to reduce, reuse and recycle: 
Inert waste consists of sand, bricks and concrete that can be 
used for land reclamation [26]. Architects and engineers can 
identify the major steel structure components that can be 
recycled [27]. The most common wood framework can be 
reused several times [28]. Besides that, the Industrialized 
Building System (IBS) encourages use in construction 
projects to reduce construction waste. This is because IBS 
components can reduce the quantity of waste from wood 
formwork, where IBS involves the prefabricated components 
and installation at the construction site [29].  
This paper aims to study the implementation of solid waste 
reduction through 3R thrust 1 in the NSWM Policy among 
contractors in the construction industry in Penang, Malaysia 
and identify elements that can close the gap between policy 
and contractors. This paper involves respondents who consist 
of officers from Municipal Council in Penang, CIDB Penang 
and also 61 contractors registered as Grade G7, G6 and G5 
under CIDB located in Butterworth, Bukit Mertajam and 
Georgetown in Penang, Malaysia. 
 
II. RESEARCH METHODOLOGY 
The research methodology consists of semi-structured 
interview, questionnaire survey and participant observation. 
Semi-structure interview was done with officers working in 
Penang Island (MPPP) and Seberang Perai (MPSP) 
Municipal Council and Construction Industry Development 
Board (CIDB) Penang. Meanwhile, the questionnaires were 
distributed to the target respondent contractors. Based on the 
sample size in the table presented by Krecjie and Morgan 
[30], a sample size of 92 persons is required when the 
population is 123 persons. In this research, 61 respondents 
were selected randomly among contractors registered as 
Grade G7, G6 and G5 under CIDB located in Butterworth, 
Bukit Mertajam and Georgetown, Penang. The response rate 
for the contractors is 49.6 percent. According to [31], as a rule 
of thumb, a 30 per cent return is seen as fairly satisfactory and 
more than 50 per cent is good. Hence, the response rate for 
this research can be considered to be good. Besides that, 
participant observation also was done in the Jelutong Landfill, 
Ampang Jajar Waste Transfer Station and Pulau Burung 
Landfill in order to get an idea of the actual situation and 
collect the relevant information.  
 
III. RESULTS AND DISCUSSION 
Based on the method of interview, questionnaire survey 
and participant observation, the current practice of 
construction waste management and the effectiveness of 
implementation solid waste through 3R among the selected 
contractors in Penang, Malaysia and also the elements that 
close the gap between policy and contractors are discussed as 
follows. 
A. The Implementation of Solid Waste Reduction through 
3R Thrust 1 in the NSWM Policy among Contractors in the 
Construction Industry in Penang, Malaysia 
The findings of implementation of solid waste reduction 
through 3R thrust 1 in NSWM Policy among contractors in 
the construction industry in Penang, Malaysia were obtained 
through questionnaire survey, interview and participant 
observation. Based on the results of survey questionnaire as 
shown in Table I, more than half of the respondents applied 
the 3R approach to manage their construction waste, which is 
67.2 percent (41 persons); meanwhile, 33.8 percent (20 
persons) of the respondents disposed construction waste 
directly.  
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The results indicate that the 3R practice is prevalent among 
contractors in Penang. However, the percentage of 
construction waste that is managed through 3R practice is still 
very low. Most of the contractors only manage a small 
percentage of their construction waste through 3R practice. In 
fact, only 3 respondents managed 60 percent, 70 percent and 
50 percent of construction waste through 3R practice 
respectively. One reason for this situation is that contractors 
only reuse and recycle common materials like steel and wood, 
which make up very little of the overall amount of 
construction waste.  
 
TABLE I : 3R PRACTICE AND PERCENTAGE OF WASTE MANAGE THROUGH 
3R AMONG RESPONDENT CONTRACTOR 
Manage construction 
waste through 3R 
Percentage of 
construction waste 
Percents of 
contractors 
(Number) 
No 
0% (No. Disposed 
directly) 
33.8%  
(20 person) 
Yes 
10% 
18.0%  
(11 person) 
20% 
21.3%  
(13 person) 
30% 
8.2%  
(5 person) 
40% 
8.2%  
(5 person) 
50% 
1.6%  
(1 person) 
60% 
4.9%  
(3 person) 
70% 
4.9%  
(3 person) 
Total (Yes) 
67.2%  
(41 person) 
Total: 100% (61 person) 
 
Besides that, in the questionnaire, respondents were asked 
to rate the effectiveness of implementation of the solid waste 
reduction through 3R in reducing the waste disposed at the 
landfill in Penang; the results are shown in Fig. 1. There are 5 
levels to evaluate the effectiveness of implementation of the 
solid waste reduction through 3R among contractors to reduce 
the waste disposed at the landfill in Penang. Based on the 
results, 39.3 percent of the respondents found the 3R 
approach to be moderately effective and 36.1 percent 
believed it was less effective in helping to reduce solid waste. 
Only a minority of the respondents mentioned that the 
implementation was very effective and effective, with 3.3 
percent and 21.3 percent respectively. Hence, it can be said 
that the majority of the respondents found the 3R approach to 
be not very effective.  
The findings of the interview provide another viewpoint 
concerning the 3R approach, and its implementation was also 
found to be not very efficient in the construction industry in 
Penang. The MPSP revealed that the effectiveness of 
implementation was only 30 percent, while the CIDB Penang 
said that it was about 10 percent. MPPP mentioned that solid 
waste reduction through 3R is hard and difficult to implement 
in the construction industry in Penang. This is due to the 
behavior and attitude of the contractors and because not all 
construction waste can be managed through 3R practice. An 
example would be the situation in Jelutong Landfill, Penang 
where the surface of the waste disposed is approximately 48 
meters from the sea level beside the landfill. 
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Fig. 1. Effectiveness of implementation of solid waste reduction through 3R 
to reduce the waste disposed at landfill in Penang. 
 
B. Findings of Participant Observation 
Participant observation carried out at three locations which 
are Jelutong Landfill, Ampang Jajar Transfer Station and 
Pulau Burung Landfill. The findings of participant 
observation were explained as below. 
C. Jelutong Landfill 
Jelutong Landfill is located in Penang Island. The 
observation at Jelutong Landfill involved interviews with the 
Penang Island Municipal Council officers to obtain 
information. Jelutong Landfill has been operating since 1992 
and it is managed by the Engineering Department, Penang 
Island Municipal Council. The landfill area is around 53 
acres, which is around 22000 m
2
. However, the area that 
encroaches on the expressway has been partially closed since 
2012. All the private contractors and contractors from the 
Municipal Services Department of MPPP can send the waste 
there. However, private contractors need apply for the entry 
permit to Jelutong Landfill and are required to pay a fee for 
the entry permit.  
Jelutong Landfill has only one level of landfill; open 
dumping ispracticed in Jelutong Landfill where the waste can 
only be disposed and leveled by a bulldozer. The landfill does 
not utilize advanced technology, and there is no waste 
treatment and waste management in place. When the waste 
reaches the maximum height level, the surface will be covered 
by soil, which is usually clay. The disposal activities are very 
limited and it can be seen that the waste surface is estimated at 
38 meters high above the sea level beside the landfill. Almost 
construction waste are sent to this landfill such as soil, sand, 
rock, pile, bricks, concrete, hardcore and many others. 
Sometimes, the management will reuse and recycle some 
construction waste for landfill road maintenance at the landfill 
  
and to cover the surface of waste. 
D. Ampang Jajar Waste Transfer Station 
Ampang Jajar Waste Transfer Station is located in 
Seberang Perai, Penang. Ampang Jajar Waste Transfer 
Station began operations in 2004 and was managed by 
Idaman Bersih Sdn. Bhd. to manage, transfer and transport 
domestic waste. In July 2011, Eurasia Express Sdn Bhd 
(EESB) took over the operations of Ampang Jajar Waste 
Transfer Station. Eurasia Express Sdn Bhd plays the role of a 
solution provider and operates the transfer station for MPPP 
and MPSP Penang. In 2017, it is expected that the transfer 
station will have separate operations in Penang Island and 
Ampang Jajar.  
Ampang Jajar Waste Transfer Station operates 24 hours a 
day throughout the year. MPSP will send the waste in the 
daytime while MPPP will send the waste to Ampang Jajar 
Transfer Station at night. Construction waste does not have 
weighed data records because construction waste is only 
directly dumped at a site behind Ampang Jajar Waste 
Transfer Station. Besides that, a buy-back center has also 
been established for buying back recyclable item from 
collectors under the municipal council at market price.  
Fig. 2 shows the main operations and work flow at Ampang 
Jajar Waste Transfer Station, which are summarized as 
below: 
 Receive and weigh the waste sent. 
 Discharge the waste into silo from lorry or truck.  
 Vertical compaction applied to compress the waste 
into the silo.  
 The station truck will transport the full silo to prime 
mover. 
 EESB use the enzymes sprinkler system at the waste 
discharging area for getting rid of dust and odor. 
 Leachate treatment in the transfer station. 
 Every double silo trailer (prime mover) is able to 
carry 2 silos for every trip to transfer the waste to 
Pulau Burung Landfill. Each silo can load a maximum 
of 15 tonnes of waste. 
 Double silo trailer will transport the full silo to Pulau 
Burung Landfill. GPS system is applied to detect the 
location of silo trailer. 
 
 
Fig. 2. Main operation and work flow in Ampang Jajar Transfer Station. 
 
E. Pulau Burung Landfill 
Pulau Burung landfill is located in Seberang Perai, Penang. 
Pulau Burung Landfill started operating in 2001. PLB Terang 
Sdn. Bhd. was awarded the license to operate and maintain 
Pulau Burung Landfill for 20 years since 2012. There are 3 
phases in Pulau Burung Landfill where phase 1 is the final 
closer landfill while phase 2 is the current landfill area, 
administration platform, buy-back center and E-co Park. 
Phase 3 has been proposed to be used for construction of 
MRF (Materials Recovery Facility). The landfill operates 24 
hours a day throughout the year for MPSP and MPPP. The 
waste disposed in landfill is approximately 25 to 30 meters 
high.  
There is no official weight data recorded for construction 
waste. This is because construction waste is sometimes mixed 
together with domestic waste, and hence also considered as 
domestic waste. Besides that, some construction waste is 
dumped illegally at the roadside and inside palm oil 
plantations along the way to Pulau Burung Landfill. Waste 
landfill will be leveled and compacted before it is covered 
with soil. Red soil is used daily, and around 40,000 tonnes per 
month to reduce leachate and odor. Scavengers in the landfill 
are required to sell the recyclable items to the buy-back center 
in the landfill at market price. The administration provides 
scavengers with insurance and safety and health protection in 
the landfill. 
F. Elements that Close the Gap between Policy and 
Contractors 
The findings of elements that close the gap between policy 
and contractors were obtained through questionnaire survey 
and interview. Table II shows the mean score analysis for the 
5-point Likert scale. According to [32], the 5-point Likert 
scale is used to help respondents indicate their level of 
agreement. Based on Table II, the mean score of 0.00 to 1.50 
indicates strongly disagree, 1.51 to 2.50 indicates disagree, 
2.51 to 3.50 indicates moderate, 3.51 to 4.50 indicates agree 
and 4.51 to 5.00 indicates strongly agree. 
 
TABLE II: MEAN SCORE ANALYSE  
Mean score Level of agreement 
0.00 to1.50 Strongly disagree 
1.51 to 2.50 Disagree 
2.51 to 3.50 Moderate 
3.51 to 450 Agree 
4.51 to 5.00 Strongly agree 
 
For the result analysis, Table III shows the level of 
agreement pertaining to elements that close the gap between 
policy and contractors. Overall, the respondents agreed with 
the elements of the role of government in providing 
incentives, Construction Waste Disposal Charging Scheme 
(CWDCS), the guidelines and the establishment of a recycling 
company for construction waste, with the mean score of 3.52. 
Compared with the interview results, all the officers 
interviewed also noted that the elements of the role of the 
government will be very effective in motivating contractors. 
Moreover, contractors also can benefit at the same time. 
However, these elements are still weak in the current 
construction industry. 
Besides that, most of the respondents agreed with the 
element of law enforcement using a top-down approach in 
legislation and establishing policies and law for the 
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construction industry, with the mean score of 3.71. 
Meanwhile, MPSP and CIDB Penang mentioned that the 3R 
policy cannot to be enforced and be made mandatory without 
providing contractors with guidance and knowledge about the 
3R practice. This is because the3R policy is still new in the 
construction industry. Enforcement can only be carried out 
after an education period where the contractors must practice 
3R in construction waste management. However, MPPP 
revealed that element of law enforcement is not suitable to be 
implemented in the construction industry. In their opinion, 
contractors can be encouraged to practice 3R, but it cannot be 
made mandatory. Instead, it is more crucial to have law 
enforcement to deal with issues of illegal construction waste 
management. 
In addition, the respondents agreed with the element of 
implementation among contractors using waste management 
hierarchy approach and integration of waste management 
concept, with the mean score of 3.72. The officers of MPPP 
and CIDB Penang who were interviewed stated that this 
element is appropriate and its implementation will be 
effective. In addition, they also mentioned that some of the 
contractors have actually gone through this element indirectly 
when managing some types of construction waste. 
Meanwhile, MPSP officers described this element as being 
poorly and not fully implemented; however, it can still be 
emphasized during the course attended by contractors.  
 
TABLE III: ELEMENTS THAT CLOSE THE GAP BETWEEN POLICY AND 
CONTRACTORS 
Element 
Mean 
score 
Standard 
deviation 
Level of 
agreement 
Role of government 3.52 0.51 Agree 
Law enforcement 3.71 0.37 Agree 
Implementation among 
contractors 
3.72 0.40 Agree 
Awareness 3R of the 
policy in the construction 
industry 
3.74 0.39 Agree 
Technology and 
technique to reduce, reuse 
and recycle 
3.36 0.54 Moderate 
 
Moreover, the analysis of results show that respondent 
agree with the element of 3R policy in the construction 
industry in order to conduct educational programs and 
awareness campaigns to create awareness of 3R in the 
construction industry, with the mean score of 3.74. Compared 
with findings of interview, all the officers mentioned that this 
element is effective. CIDB Penang and Campaign Unit 
(Department of Urban Services, Public Health & Licensing) 
has an important role in using the media and courses to deliver 
information and knowledge to raise the level of awareness of 
3R practices among contractors concerning construction 
waste management in Penang. 
Based on the analysis, respondents revealed that elements 
of technology and technique to reduce, reuse and recycle are 
moderate to close the gap between policy and contractors, 
where the mean score is 3.36. The findings of interview 
revealed that this element can be implemented and technology 
such as IBS already exists. However, technology IBS cannot 
be used for all projects; it can only be used for high-level 
projects and costly projects. This is because the use of IBS is 
very costly, and it requires experts to operate it. Hence, those 
contractors involved in small or moderate projects will 
normally use conventional methods. Besides that, the 
technique to reduce, reuse and recycle construction waste can 
be applied by those contractors who possess the knowledge 
and skill to use it. However, the contractors also have to bear 
the cost of machinery and equipment used at the same time. 
This may be the reason why respondents moderately agreed 
with this element compared with the others.  
 
TABLE IV: CORRELATION SIZE REPRESENT THE STRENGTH CORRELATION 
Correlation size 
Correlation 
strength 
0.91 to 1.00 or -0.91 to -1.00 Very strong 
0.71 to 0.90 or -0.71 to -0.90 Strong 
0.51 to 0.70 or -0.51 to -0.70 Moderate 
0.31 to 0.50 or -0.31 to -0.50 Weak 
0.01 to 0.30 or -0.01 to -0.30 Very weak 
0.00 No relation 
 
TABLE V: CORRELATION MATRIX FOR ELEMENTS THAT CLOSE THE GAP 
BETWEEN POLICY AND CONTRACTORS 
Correlation matrix 
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Role of 
government 
1.00     
Law enforcement 0.14 1.00    
Implementation 
among 
contractors 
0.07 0.49 1.00   
Awareness of the 
3R policy in the 
construction 
industry 
0.42 0.17 0.24 1.00  
Technology and 
technique to 
reduce, reuse and 
recycle 
0.28 0.24 0.01 0.44 1.00 
 
Besides that, the findings of the elements that close the gap 
between policy and contractors based on the questionnaire 
survey were also analyzed using correlation matrix. The 
purpose of correlation matrix is to establish the relationship of 
each variable with all other variables. Correlation values can 
vary between -1.00 to 1.00. A correlation value of zero 
represents no relationship between the two variables. 
Correlation of each variable by itself is always 1.00 [33]. 
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Table IV shows the correlation size and the corresponding 
strength of the correlation [34]. 
Based on the results shown in Table V, the elements have 
only three weak correlations while the others have very weak 
correlations with other elements. The strength of correlation 
between the element of implementation among contractors 
and element of law enforcement was weak, where the 
correlation size is 0.49. The strength of correlation between 
the element of role of government and the element of 
awareness of the 3R policy in the construction industry was 
weak, where the correlation size is 0.42. Meanwhile, the 
correlation between the element of awareness of the 3R policy 
in the construction industry and the element of technology and 
technique to reduce, reuse and recycle was weak, where the 
correlation size is 0.44. The result analysis of correlation 
matrix revealed the element of implementation among 
contractors and the element of law enforcement have the 
strongest relationship compared with the other elements. The 
relationship between these two elements implies that law 
enforcement will significantly affect the implementation 
among contractors. 
 
IV. RECOMMENDATIONS 
All the parties involved have to put in effort to overcome 
the challenges and practice 3R in order to reduce construction 
waste disposal in landfills. A top-down approach is suggested 
to facilitate implementation of 3R. This approach is a style of 
autocratic and hierarchical decision-making, where 
organizational and leadership changes in the strategy or plan 
are established by one or several top managers. Then, the 
results, changes, strategies and policies will be spread to the 
bottom of organization structure later. The bottom level in the 
hierarchy is bound by the decision made by top management 
[35].  
Moreover, using a top-down approach is an initiative to 
reduce waste sent to landfills and increase the stability of the 
disposed landfills. This should be handled through a 
top-down approach with intervention of relevant policies and 
acts [36]. This approach should be applied to the elements 
discussed in order to close the gap between policy and 
contractors for reducing construction waste through 3R to 
achieve sustainable construction waste management. 
Therefore, the government is responsible for implementing a 
top-down approach to enforce the laws and policies related to 
3R practice in the construction waste management by making 
it mandatory for contractors to manage construction waste 
through 3R practice. 
Moreover, law enforcement can ensure consistent 
monitoring of the practice of construction waste management 
at the site among contractors. Contractors will practice 3R 
during construction waste management to avoid summons and 
getting blacklisted. By using a top-down approach, 3R 
practice can be embedded in the contract of construction 
project and be made as one of the requirements for contractor 
registration with CIDB. At the same time, the government and 
solid waste department should provide incentives and 
subsidies, guidelines, standards and quality control to the 
contractors.  
Besides that, CIDB also needs to be proactive in organizing 
talks, courses, awareness campaigns, and education and 
training programs among contractors. This is an effective 
channel to communicate and deliver information and 
knowledge about 3R and to motivate the contractors to 
practice 3R. Meanwhile, the use of technology can also be 
promoted among contractors those involved in the large 
construction projects. Hence, applying a top-down approach 
will improve the implementation of solid waste reduction 
through 3R among contractors in the construction industry 
and increase the awareness level of the 3R concept among 
contractors and achieve sustainable construction waste 
management. 
 
V. CONCLUSION 
The rapid development of the construction industry in 
Penang, Malaysia had led to large quantities of construction 
waste, which these has increased the quantity of waste 
disposed in landfills. Currently, there are only two landfills 
operating in Penang, Malaysia. These both landfills are 
unable to accommodate the amount of waste disposed in the 
long term. Moreover, Penang is an island area, and land is 
scarce to build new landfills. This paper has discussed the 
implementation of solid waste reduction through 3R among 
contractors in the construction industry in Penang, Malaysia 
and the elements that close the gap between policy and 
contractor.  
Many researchers have found that several types of 
construction waste can be potentially reused or recycled. 
Therefore, construction waste should be managed through the 
3R approach as it is sustainable, and contractors should only 
send the useless construction waste to landfills. Thus, 
contractors, Municipal Council, government and all parties 
involved should be aware and focus on the 3R concept and 
practices to manage the construction waste in Penang. In 
addition, a top-down approach should be applied in order to 
improve the implementation of solid waste reduction through 
3R among contractors and reduce the construction waste 
dispose in landfill to achieve sustainable construction waste 
management. 
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